Purpose of review All disasters, regardless of cause, have similar medical and public health consequences. A consistent approach to disasters, based on an understanding of their common features and the response expertise they require, is becoming the accepted practice throughout the world. This strategy is called the mass casualty incident response. The complexity of today's disasters, particularly the threat of terrorism and weapons of mass destruction, has increased the need for multidisciplinary medical specialists as critical assets in disaster response. A review of the current literature emphasizes the expanding role of disaster management teams as an integral part of the mass casualty incident response.
Introduction
Mass casualty incidents (MCIs) are events that cause casualties large enough to overwhelm the medical and public health services of the affected community. A consistent approach to disasters, based on an understanding of their common features and the response expertise they require, is becoming the accepted practice throughout the world. This strategy is called the MCI response [1,2,3 •• ,4].
The incident command system (ICS) has become the accepted standard for all disaster response. Functional requirements, not titles, determine the organizational hierarchy of the ICS structure. All disaster management teams must adhere to the structure of the ICS to integrate successfully into the rescue effort. Increasingly, medical specialists are determining how best to incorporate their medical expertise into disaster management teams that meet the functional requirements of the ICS [1,5,6 • ,7].
Many of today's MCIs occur in austere environments: locations where aspects of the political, social, physical, or economic environment impose severe constraints on the adequacy of the disaster response. The provision of sophisticated medical care in an austere environment is a challenge for all medical providers. Physical and political environments also often impose distinctive burdens and demands on all members of the disaster team. The severity and diversity of injuries, in addition to the number of victims, will be major factors in determining whether an MCI requires resources from outside the community. Terrorism is a special challenge for disaster management teams [8] [9] [10] [11] . Terrorists do not have to kill people to achieve their goals. They just have to create a climate of fear and panic to overwhelm the healthcare system (example: sarin/anthrax attacks). Terrorism is designed to generate publicity for the political, religious, or ideologic objectives of the terrorist group. The more destructive the event, the greater the press coverage [12] [13] [14] [15] .
Terrorism follows no rules. The spectrum of threats is endless: suicide bombers, conventional explosives, military weapons, jumbo jets with large fuel loads, and weapons of mass destruction.
Disasters involving weapons of mass destruction (nuclear, biologic, and chemical) will be the greatest challenge of all for disaster management teams. Weapons of mass destruction will produce numbers of casualties large enough to overwhelm the healthcare system as well as large numbers of expectant casualties (victims not expected to survive). Weapons of mass destruction produce contaminated environments. In such situations, it may be necessary to provide medical care outside traditional medical facilities. Terrorist attacks using weapons of mass destruction result in significant numbers of psychogenic casualties.
Similar to the ABCs of trauma care, disaster response includes basic medical and public health consequences that are similar in all disasters [1,2,16,17 • ]. The difference is the degree to which these responses are used in a specific disaster and the manner in which outside assistance is rendered to perform the ABCs of disaster response.
Medical concerns related to MCIs include the following:
(1) Search and rescue (2) Triage and initial stabilization (3) Definitive medical care (4) Evacuation Public health concerns related to MCIs include the following:
(1) Water (2) Food (3) Shelter (4) Sanitation (5) Security and safety (6) Transportation (7) Communication (8) Disease surveillance (9) Endemic and epidemic diseases
Incident command system
Many different organizations participate in the response to a disaster. The incident command system (ICS) was created to allow different kinds of agencies (fire, police, emergency medical services) and diverse disaster management teams to work together effectively in response to a disaster. The ICS uses a common organizational structure and language to achieve this goal.
The organizational structure of the ICS is built around five major functional management activities. The structure of ICS is the same regardless of the nature of the disaster. The difference is in the particular experience of key personnel. Not all activities are used for every disaster [1,5,6 • ,7]. The operations section of the ICS is responsible for medical disaster management teams. Medical responders, often used to working independently, must adhere to the structure of the ICS to integrate successfully into the rescue effort.
Incident command system hierarchy (1) Incident commander: maintains overall responsibility for disaster response (2) Operations: directs disaster resources (local, regional, national, and international) to achieve the goal of disaster medical care: the greatest good for the greatest number of patients (3) Planning: develops action plans and collects/evaluates information (4) Logistics: provides resources and personnel to meet incident needs (5) Finance/administration: monitors costs Medical disaster management teams must adhere to the ICS structure to avoid many negative consequences, including these:
(1) Death of medical personnel resulting from a lack of safety and training (2) Lack of adequate medical supplies and personnel to provide care (3) Staff working beyond their training or certification
Disaster management teams
Disaster management teams involving medical personnel are also called disaster medical assistance teams (DMATs). These teams are designed and trained to provide specific functional areas of medical care. Teams may be generic DMATS (based on professional certification only, such as physician and nurse) or specialty DMATS designed to address a specific area of disaster medical response (such as trauma or critical care).
Search and rescue
In disasters involving large numbers of victims trapped in collapsed structures, the local response may lack the technical equipment and expertise to facilitate extraction. Many countries, including the United States, have developed specialized search-and-rescue teams as an integral part of their national disaster plans [1, [18] [19] [20] . Members of these teams generally include the following:
(1) A cadre of medical specialties to care for the team and assist in the initial extraction and treatment of entrapped victims (2) Technical specialists knowledgeable in hazardous materials, structural engineering, heavy equipment operation, and technical search-and-rescue methodology (e.g. sensitive listening equipment, remote cameras) (3) Trained canines and their handlers Additionally, many local emergency response organizations are now including search and rescue assets within their organizational structures.
Triage and initial stabilization
Triage is the most important, and often the most psychologically taxing, mission of any disaster medical response, regardless of the nature of the MCI. Medical triage officers must have knowledge of the medical consequences of various injuries (e.g. burn, blast, and crush injuries, and exposure to chemical, biologic, or radioactive agents) to allow rapid categorization of victims at a casualty site. Both undertriage and overtriage limit the effectiveness of the medical disaster response [1, 21, 22] . Field medical triage may be conducted at three levels depending on the casualty load and available medical assets: on-site triage, medical triage, and evacuation. Each level of triage will require disaster management teams with differing skill sets.
On-site triage (level 1)
Rapid categorization of victims with potentially severe injuries needing immediate medical care where they are lying or at a triage site Personnel are typically first responders from the local population or local emergency medical personnel Simplified color coding may be done if resources permit (red = acute; green = nonacute)
Medical triage (level 2)
Rapid categorization of victims at a casualty site by the most experienced medical personnel available to identify the level of medical care needed The greatest good for the greatest number of people Knowledge of the medical consequences of various injuries is critical Color coding may be used (red = urgent; yellow = delayed or expectant; green = minor; black = deceased)
Evacuation triage (level 3)
Level 3 triage assigns priorities to disaster victims for transfer to medical facilities Goal is appropriate evacuation (by air or land) of victims according to injury severity and available resources Same medical personnel as in level 2 triage
Disaster medical assistance teams
The United States Federal Disaster Plan, under the auspices of the National Disaster Medical System (Department of Homeland Security/Federal Emergency Management Administration) includes DMATs designed to augment local and regional disaster management teams [23, 24] . Each team is composed of medical and support personnel designed to deploy within 12 to 24 hours to the disaster site. Many local, regional, and national organizations, including hospitals, are now developing disaster management teams as part of their disaster preparedness plans. This allows sufficient training and credentialing in advance of the actual disaster [25, 26] .
Definitive medical care
The increasing need for multidisciplinary specialty teams designed to augment existing medical resources at time of the disaster is rapidly expanding because of the diversity and complexity of today's disaster threats [27 • , 28, 29] . At the federal level, the National Disaster Medical System responded to this need by creating specialty medical teams in trauma, burns, pediatrics, and mental health as well as specialty teams of individuals skilled in the care of hazardous materials and dead victims. These teams are volunteer teams federalized under the auspices of the Department of Homeland Security/Federal Emergency Management Administration [30,31 •• ,32] .
Requirements for definitive medical care will vary widely depending on the magnitude and epidemiology of the disaster. Mobile surgical and medical teams that can provide a graded, flexible response to the need for definitive care in disasters are key to a successful medical response to disasters. The military has used this concept effectively in war and humanitarian relief [33,34 •• ,35,36] . The National Disaster Medical System responded to this need by creating three rapidly deployable, world-class medical/surgical response teams called international medical surgical response teams (IMSuRTs). Each of the IMSuRTs is sponsored by an academic trauma center: Massachusetts General Hospital (Boston), Ryder Trauma Center (Miami), and Harborview Medical Center (Seattle). The IMSuRT teams are designed to provide the full spectrum of medical care, including operative care, for MCIs, especially in austere environments. The teams are composed of 30 members and have flexible and mobile equipment and supplies, including pharmaceuticals, blood, and a mobile field hospital. This cache allows triage and initial stabilization, definitive operative care, critical care, and evacuation capacity at both fixed and mobile hospital facilities [24, [37] [38] [39] .
International medical surgical response team: 30-member composition for deployments
The IMSuRT consists of the following 30 individuals:
(1) Team commander (1) (2) Supervising medical officer, who is a trauma surgeon or emergency physician (1) (3) Trauma surgeons (2) (4) Specialty surgeon (1: orthopedic surgeon/plastic surgeon/pediatric surgeon as indicated) (5) Emergency medicine physicians (2) (6) Anesthesia/critical care specialist (1) (7) Registered nurses (10, including 2 emergency room and 2 operating room nurses or licensed practical nurses or surgical technicians as indicated, 2 critical care and 4 medical/surgical nurses) (8) Administrative officer (1) (9) Deputy commander (1) (10) Paramedics (4) (11) Respiratory therapist (1) (12) Logistics staff (5, including logistics section chief, logistics specialist, 3 additional personnel: critical logistics staff mission dependent (pharmacy, biomedical, communications, security, etc)
Changes in specialty personnel may be required depending on mission requirements.
Evacuation
There are several indications for evacuation in a disaster:
(1) To decompress the disaster area (2) Critically ill casualties consume disproportionate supplies (3) Casualty care space, and caregiver attention; evacuating critically ill casualties allows the diversion of resources to a larger number of less critical casualties (4) To improve care for the most critical casualties (5) Evacuating critically ill casualties minimizes the allocation of resources away from unstable casualties by moving them to relatively resource-rich areas (6) To provide specialized care to specific casualties, such as persons with burns and crush injuries
Military and civilian transport teams are a crucial part of disaster response plans [4,34 •• , 40, 41] . Increasingly, the role of civilian critical care specialists as 'surge capacity' for the evacuation of critical casualties is being developed at the local and federal levels.
Psychologic response to disasters
Psychologic trauma and other adverse psychologic sequelae are frequently the side effects of MCIs [1,17 • ]. With terrorism, the objective is to inflict psychologic pain, trauma, and disequilibrium. It is important that disaster management teams understand the importance of psychosocial issues. They are not only important in the care of disaster victims but also central in assuring that responders do not become victims themselves. Everyone who experiences a disaster, whether as a victim or as a responder, is affected by it.
Not all disasters have the same level of psychologic impact. Disaster characteristics that seem to have the most significant mental health impact on victims and responders are the following:
(1) Little or no warning (2) Serious threat to personal safety (3) Potential unknown health effects (4) Uncertain duration of the event (5) Human error and/or malicious intent (6) Symbolism of terrorist threat
Conclusion
Disaster management teams have an increasing role in all phases of the disaster medical response, given the increasing complexity of disaster threats, in particular the threat of terrorism and weapons of mass destruction (blast, chemical, biologic, and radioactive). Medical treatment in mass casualty events requires substantial modification in content and application when compared with standard approaches used in developed countries. The training and supervision of medical professionals who aspire to work in these settings must pay explicit attention to these newly recognized challenges. Medical disaster management teams must be trained in basic principles of disaster response such as triage, decontamination, and the ICS if they are to effectively use their clinical skills in a disaster scenario. Clinical expertise and good intentions alone will not suffice to achieve the goal of the greatest good for the greatest number of victims. New and novel approaches to meeting current disaster needs are being developed by local, regional, and national organizations, both governmental and nongovernmental [24,25, 
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